INTRODUCTION
============

Pigmentation is a kind of discoloration of the oral mucosa and gingiva that interfere with esthetics of which melanin pigmentation is the most common form. Several local and systemic factors cause melanin pigmentation in the oral mucosa, including physiological or racial pigmentation, smokers melanosis, pigmented nevus, melanotic macula, Addison disease, Peuutz-Jeghers syndrome, HIV infection and drugs such as minocycline and anti- malarial drugs \[[@b1-jod-7-3-0119]\].

Researches have shown that the maximum frequency of oral pigmentation is seen in the Indians (89%) and the minimum frequency is detected in the Europeans (15%) \[[@b2-jod-7-3-0119],[@b3-jod-7-3-0119]\]. Presence of melanin pigmentation of the oral mucosa has unfavorable effects on esthetics; furthermore, considering the fact that melanin pigmentation may be a clinical manifestation of systemic diseases and drug usage, this sign is very important in the differential diagnosis of these conditions \[[@b4-jod-7-3-0119]\]. One of the recognized phenomenon in smokers is the appearance of melanin pigmentation which is called smoker's melanosis.

This pigmentation may be induced by the stimulation of melanocytes by stimuli present in tobacco smoke such as nicotine and benzopyrene. It seems that there is a cause and effect relationship between cigarette smoke and this kind of pigmentation because as the number of years the person has quit smoking increases, the pigmentation decreases too \[[@b5-jod-7-3-0119]\]. But the cigarette smoke has effect on other people who are present in the same atmosphere. Researchers have also shown a relationship between passive smoking and some side effects such as appearance of childhood asthma \[[@b6-jod-7-3-0119]\] dental caries \[[@b7-jod-7-3-0119]\], spontaneous abortion \[[@b8-jod-7-3-0119]\], periodontal disease \[[@b9-jod-7-3-0119]\]), children's behavior problems and childhood cancers \[[@b10-jod-7-3-0119]\]. The children who are exposed to cigarette smoke usually do not complain and when they express their complaints the parents do not pay attention to them or reprimand. So children suffer from environmental tobacco smoke and the house is the most important site of this exposure \[[@b10-jod-7-3-0119]\]. Recently, a research in Japan shows an increase in melanin pigmentation occurrence in the children whose father or mother are smokers \[[@b5-jod-7-3-0119]\].

We did not find a related article in Iran or other countries.

A high percentage of people in our country smoke cigarettes and they may not pay attention to it is injurious effects in children, so we designed this study to evaluate the relationship between passive smoking and oral pigmentation in children.

MATERIALS AND METHODS
=====================

This study was performed as a historical cohort. In the examination of children in primary schools in Tehran, two-hundred 10 to 11-year-old children from four schools were selected in whom at least one of their family members were smokers.

A person was interpreted as a member of a smoker family when at least a member of the family had smoked a cigarette once at home in the presence of children since 6 months ago.

It was registered according to the childrens' answers. These children were completely healthy and did not use any medications such as drugs that induce pigmentation.

We also chose 200 children from these schools with the same health condition and the same age without any smoker family members as the control group. Nobody of this group was continuously exposed to cigarette smoke outside home; for example presence in the parent's office or school service.

Distribution of age and gender and also skin color were similar in both groups. Nivea make up cream was used as an index for classification of skin color. In this case, skin color number 4 or lighter was classified as the fair group and skin color number 5 or darker was classified as dark ([@b11-jod-7-3-0119]). Then both were examined for the presence of melanin pigmentation on the gingiva.

The pattern and location of pigmentation were registered. Then both of them were examined for the presence of macules of melanin pigmentation on the gingiva and the pigmentation pattern and localization were registered. If there was no pigmentation macule, the grade was 0 and if there was single and separate units of pigmentation, the grade was 1.

If at least in one region, a continuous band between two separate units was seen, the grade was reported as 2.

The Chi-square test was used for statistical analysis.

RESULTS
=======

In this research, 400 children (200 girls-200 boys) with 10--11 years of age were examined in two groups of control and passive smokers. The age and gender and skin color (darkness and brightness) of the two groups were similar. One-hundred twelve cases (56%) were fair skin colored and 88 cases (44%) were dark skin colored. Nobody was black descent and all of the children were caucasian. Of the children who were not exposed to passive smoking, 122 cases (61%) had oral pigmentation and of the children who were exposed to passive smoking, 150 cases (75%) had oral pigmentation.

The chi-square test showed that this difference is statistically significant (P\<0.0050). For the children who were exposed to passive smoking, the relative risk was 1.23 and the attributed risk of oral pigmentation in passive smokers was 14%. Furthermore, separation of the children with light and dark skin from the view point of the effect of passive smoking and oral pigmentation (Mandle-Hanzel) test revealed that children with fair skin who were exposed to passive smoking were susceptible to oral pigmentation and this situation does not happen in children with dark skin (P\<0.000) and the relative risk of oral pigmentation in children with fair skin is 1.7. The attributed risk of passive smoking factor for the children with fair skin is 26.8% higher than dark skinned children. The difference between the two groups from the view point of the model of oral pigmentation showed that the passive smoking group exhibited grade two, which was less than the control group, 65.5% against 75.5%, but this difference is not significant statistically (P\<0.1). Evaluation of the location of pigmentation showed that the anterior part of the jaws was the most common place of pigmentation which was nearly the same in both groups.

DISCUSSION
==========

This research showed that the prevalence of gingival pigmentation in children whose Parents smoke at home is higher than the other children. This result confirms the result of the research proposing that cigarette smoke effects the color of children's gingiva \[[@b5-jod-7-3-0119]\]. The above research was performed on children who were referred to a pediatric clinic in Japan. Results of this study showed that pigmentation was seen more in children whose parents were smokers compared to non-smokers. In our study, the time that children were exposed directly to cigarette smoke was not cited, but in all cases of the passive smoker group there was at least one person who smoked in the presence of the child, so we expect that these children were affected by smoke at home for a long time. In this study, the children were divided into two groups based on the children's explanation regarding their parents smoking. Although it seems that the parents' explanation should be more reliable, considering the results of a research in Turkey representing disagreement between the amount of nicotine metabolites in the children's blood and urine and the parents' claims \[[@b10-jod-7-3-0119]\] we supposed that the children who are 10--11 years old may be more reliable than the parents who may give unreal information because of their social position. Anyway, this point is one of the limitations of this study. The present study was performed with a high sample size and we chose the control group with the same gender, age and skin color as the passive smoker group, so we considered an important factor such as skin color which is very different in Iranian people. We also considered the other metabolic factors accompanying oral pigmentation. Paying attention to other sources of cigarette smoke in the children's environment as an interference variant, strengthens the results of the results of this study. A known mechanism which explains the increase in mucosal pigmentation by smoking is that polycyclic amines such as nicotine and benzopyrene which present in the smoke are stimulant factors for melanin production; therefore, gingival melanocytes are sensitive to cigarette smoke. There are two original ways for the stimulant materials in cigarette smoke to reach the gingival melanocytes. The first way is from the mucosa and saliva and the second way is the systemic route which occurs through blood circulation, so the majority of smoke enters the blood circulation by breathing through the nose effecting the melanocytes indirectly, so the second way is a more acceptable explanation \[[@b1-jod-7-3-0119],[@b5-jod-7-3-0119],[@b12-jod-7-3-0119]\]. It is suggested that the melanin which is in the oral mucosa may exert its protective effect on the mucosa by joining with poisonous material in cigarette smoke or food that can penetrate in the tissue ([@b13-jod-7-3-0119]). In this way, these stimulant factors may enter the mucosa and blood and effect children similar to the smoker. By considering this point that breathing in children is faster than the adults, probably this effect is faster and more severe in children ([@b14-jod-7-3-0119]). Dividing children into two groups according to skin color showed that the effect of cigarette smoke on oral pigmentation is related to children with fair skin and this effect is not seen in children with dark skin. We did not find any research that pointed to the different effect of cigarette smoke in people with dark skin and light skin. By considering the protective effect of melanin against toxic material the question that "does melanin decrease in the skin relate to the reduction of defensive ability against injurious and poisonous materials in cigarette smoke?" arises. And "is gingival pigmentation in children with light skin a compensative reaction against lower melanin in their skin?" The results of this study showed that the anterior part of the mandible and the anterior part of the maxilla are involved more than the other areas and this arrangement was similar in the two groups and this result confirms the results of previous studies that had been performed in adults \[[@b2-jod-7-3-0119],[@b3-jod-7-3-0119],[@b13-jod-7-3-0119]\]. Hanioka et al stated that the pattern of pigmentation is grade 1 in the presence cigarette smoke. In our study, the number of children whose pigmentation was grade 1 were more in the passive smoking group, but this association was not statistically significant.

Today there is more attention towards the effects of passive smoking in children and now the present research shows its effect in the oral mucosa.

In spite the fact that melanocytes are normal cells in the human gingiva and that there is a relationship between skin color and gingival pigmentation, gingival pigmentation in children is not necessarily a sign of their parents smoking.

But gingival pigmentation in children may be an alarm for their family.

CONCLUSION
==========

Based on the results of this study, passive smoking may induce gingival pigmentation in children.
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